WO 2005/028408 1 PCT/JP2004/013245 

w m m 

[oooi] mm^m^^m^xrmit^m^mjt-r^myt^m^m^^ 

<DXfoZ> 0 

[ooo2] mM. -mikmrnnrnTcft. mm^^ms^mm^^mmm^xn^x 

^h^TK^xn^t-dm^-htix^^o z.ti^x\^ vH6&>±x~&m&m$§ 
fc&m v ^xfcm*m4*^&M7ci,tzMnm?Ttstix\, ^ (^r^ &ww?xmi 
mm). tc^-c, #m&m^&&m\<^xr.mfcfem*m7cvtcm^ 4^c\ 

c##fp^i] 

G. Laurenczy et al# x Inorg. Chem. 2000^, 39, 5083H-5088H 

*mMK, Tkmkmm, ^x^mmmt^m^mm^x^m^m^^m 
pH&m^>-hti—/]sirz>tctfx, ^^tk^^->'(hco3")t*^< > r.mtmm 

2 

[0003] -r^-^. *»Mtt, #*-is=i^h^7K^^*5VNT(M?p^^#T*) , mm&m$g 

[0004] #3§ig<7>3i!Bj#£>kJ:, gfcS&fa^^ TIB^:(i)-e^$^wa^M^^ 
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[0005] *mm<orMikm.m<nmttm\±. -tffcssu) 




r\ r\ r\ r\ R 5 &£Tm 6 fe, ^th^nmmz.7kmm*itfd&fc®.T;v 

2 

n<Dm%t&m-fo ^xK^x.xn.^ti^fh^^i^.tzi-±2^mv, Kx m =Lx 

[0006] JifB^^JS&Nfcte, -jt££(l) fcl*5l vt\ M^jl^^^^8^5c^*fc:^9 
[0007] _hfE^$I^JS3g#te. — tf&SU) M&V^T, Y^^f;*-^ ^W^4kM 

[0008] *&wK&z-mfcmm<DM7vjTm^ ±.mmm&m$gftt, -mit^mt. * 

RfomfDpH&mkZ&ZZbb^Xh £V \ 
[0009] ^ej^^flfc© g ft. #it fc^^Mtvfc^^. ^Tt^-riStt^ioT-h 
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[0010] [Hla]SJtSiaft40 , C, 7km<DJ±t!5. 5MPa, HH*flS&*©JEEfc2. 5MPa©&# 
T"C, tKyK-4, 4'-v ? ;*Hr^-2, 2'-tft°y^-[(l, 2, 3, 4, 5, 6-77 6 )—^ 
iM^^i?^- W^]/]^r=!>A (n) flffllireAMfcUfc* ZIBMLK* 

h^v--2, 2'-fc*fc°yv7l—[(l, 2, 3, 4, 5, 6-77 ^^^iM^/W^-eV-W 

^]/v^^A(n)«iiftS[-cMiKU 40^c-ei2^ra^bfc#^ici, - imw**) 
[0011] £AT^ *Ml«*5J;rJ«ltl(E«K:j;5, #^§Ji££kKS^mWi-5J&s, 

[0012] &mw<DrM4kmm<Dm7zjjm-z. ±m—&&a)xmt$tizmm&m$gm& 
[0013] ±mmm&m$gmz.&\< ^ r\ r\ r 3 . r\ r^j;u?r 6 -c^£*i/-cv ^<6»t 

^^S, oc^/^x ^o^H, ^^/V^ ^V^/VS X ^v^S, wfn-e/v 
o fc*5, ±IEWai^JR«SfrH:43»tSR\ R 2 . R\ R\ R 5 *5£tm 6 te. ^TI^CS^ 
[0014] ±f5Wa^JS^#:^*5V vr % Mit-O^mK^ir^-t^X^ytmx 
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fctUf #t£|£J£&h^fc©-mfcV^ Fe, Ru, Os(Dmsmynm;Co, Rh, Ir 

[0015] tZit, ±IE#^M^{-*3V vf, X 1 , X 2 (Z)^-^miB^T-i:bT{i, fc 0 n— /K t°y 

2-^^T^, 1, 2-^*>i?TK>. 1, 2-v^n^aMf->'i? 

T5>\ 2, 2 , -fc*fc°y^>\ 4, 4'-v^b3rv'-2, 2'-ttVS?>* 1, 10-7a^hn 

y^^w&nss^, tfriB^©S3ffBB^©5*>, 2MiEteWJ;*903:ix, 2, 

2'-lffc: e y^*5j;^©^^s$fe^0*bV\ &*5, ±I5W«I^JS^^33V> 

TX\ X 2 T^tvTV^^^|B^T-^s I^C^<D-efeoTt>J:< > 

t)WT*fcoTt <fcV\ ft**, x\ X 2 (D^itiE{4T-te, feBlVMOBrfrl/CVvOfe, & 

[0016] _hia#Hs^jR«&ft:n:*3v v-c, YT^^nsT^^-^«i:LT«, meto*^ mm 

<DT~*i/m<D?t>x~\^ mm^^. ^n^itm^s, hv??— h^*>. mm 
[0017] */c, -kmmm&mt&m^ ±m&a)xmztiz>h(D~ehti\t£\,^K Mcftmt 

LXl± x m*.t£. fcKUK-2, 2'-trfc°yv ? /V-[(l, 2, 3, 4, 5, 6-t} 6 ) — 3MWvi' 
sO^s-i-' </V]^=-^Mii)^ *^-7>vHrxiy^m&, tKyK-4, 4'-i?*\>*cls 

-2, 2'-t't°y> ? yW[(l ) 2, 3, 4, 5, 6-tj 6 )^^^^/V-<V-€^-1— r/W]/V 

=¥^7/^ny^m^ T^T-2, 2 , -tft°yv ? /V-[(l, 2, 3, 4, 5, 6 
-77 6 )^^^/^^if^-l-^/V]/^=^A(n)^=3ri^7/V^-oy^^ N Ti^ 
T-4, 4'-io<Hr>'-2, 2'-lft o yv J /W-[(l, 2, 3, 4, 5, 6- 77 6 ) -^rlWvW< 
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-[(1, 2, 3, 4, 5, 6-77 6 )-^=¥^^-0"^>-l— 

y/^tiV^m^ */WN, 4'-^;*H*V-2, 2'-tft°yv ? /V-[(l, 2, 3, 4, 5, 
KUK-2, 2 , -tft p y^/l^-[(l, 2, 3, 4, 5, 6-tj 6 )— ^**f~>V^^-\-' </V 

y\^^t?*<jo^v?7A^*vm&.* tKyK-4, 4'-^^>-2, 2'-yws 

2, 3, 4, 5, 6-Tj 6 )^^f-^/l--<^>'-l--r/V]/^=^(n)^^ 
7/W^-C22j>^^, T?T-2, 2 , -fc*fc°y>^-[(l, 2, 3, 4, 5, 6-n 6 )^3MW 
f/kl/^^^AdD^h^^/V^-n^^^^, T^T-4, 4'-v^H3r 
^-2, 2'-fc*fcW/lH:(l, 2, 3, 4, 5, 6-tj 6 )— ^iJ-^/W-<^V-l— T/H 
A^^A(n)^h97/J^-n*«5r»!fi^33vWH-2, 2'-ft° 2, 3, 4, 
5, 6-tj 6 )^^^/^^if^-l-^]/^=^A(II)^h^/V^-n^i>^^ N 
3fc/Wl>-4, 4'-v^Hr^-2, 2 , -tft°y> ? /V-[(l, 2, 3, 4, 5, 
^/v^^^-l-^;vyvT~VMll)^h77^ttV%fcM., fcK9K-2, 2'-tffc°y 
2, 3, 4, 5, 6-77 6 )^=3r^^'<V^-l--r/V]/Vy i -!>A(ll)gt 
fcKUK-4, 4'-£Wf~>-2, 2 , -lft o yv ? /l— [(1, 2, 3, 4, 5, 6-77 6 )-^ 
WT-A^yHZs-l-" Ol*VlSr~VMli)mm&.. T?T-2, 2'-fc*fc°yvvV'-[(l, 
2, 3, 4, 5, G-7i*)^*V*^;v^^i/-i-4;vyv^~VMli)m&M., T?T 

-A, 4'-v ? ^h^>-2, 2'-tft o yv J /W-[(l, 2, 3, 4, 5, 6-77 6 )-^=2rlM!7vW<^ 
if^-l-lVl^/l^r^^ *yWh-2, 2'-tft°y> ? /W-[(l, 2, 3, 4, 5 
, 6-77 6 )^^^/V^^-l-^/V]/W^!>A(ll)^^.7jN/Wh-4, 4'- 
S^HF~>-2, 2'-tffc°yi^V-[(l, 2, 3, 4, 5, 6-77 6 )— 

>M/l^~*A(II)«fEB&ta, fcKUK-2, 2'-fc"fc°yv ? /V-[(l, 2, 3, 4, 5, 6-77 6 )~ 
— WfMyft^H M^^AOOttBfclfi* tKyK-4, 4'-^^>-2 
, 2'-t't°y> ? /V-[(l, 2, 3, 4, 5, 6-T7 6 )-— ^^fV^-^-\-y()V\A^r^. 

^aimmm.. t?t-2, v-ww/^-ia, 2, 3, 4, 5, 6-T7 6 )— *mwvw 

^^V-l-^H/l^-^^dDJi^, T^T-4, 4'-S^H^>-2, 2' -Iffy 
2, 3, 4, 5, 6-rj 6 )— ^dr^^/V^V^V-l—r/P]/^^^A(II)!!i^ 
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2'-ttVi?/U-Ul, 2, 3, 4, 5, 6- rj 6 ) — ^r^^/^^V- 
W/V]/l^=*A(n)MtB6ifi % *;Wh-4, 4'-S^Hf">-2, 2 ' -If If y (1 

, 2, 3, 4, 5, 6-r} 6 )^^^/v^^-i-^/>v^^Mn)mmm., tKy 

K-2, 2'-tftfyv ? A—[(l, 2, 3, 4, 5, 6-77 6 )->^V-l— |7V]/V^^A(n)^ 
^7A^ruV^m&. tKyK-4, 4 , -v ? ,*H*>'-2, 2'-lft°yv ? /l^[(l, 2, 3, 4, 
5, 6-77 6 )-^^-l-^]/V7 i ^A(n)^^7V^-ciy^i^ % T?T~2, 2'- 
tft-y^-ECl, 2, 3, 4, 5, 6-r} 6 )->-^-l— r/p]/v^^(n)^-y-^/v^- 
ny^^, T^T-4, 4'-^h^-2, 2'-tffc°y> ? A'-[(l, 2, 3, 4, 5, 6-tj 6 ) 
r/Vjy^^^AdD^dr-^^/V^-ciy^^^^ zjvWh-2, 2'-tftfyv? 
2, 3, 4, 5, 6-7j 6 )-^^-l— r/V]/V^^(H)^dr^/^ay^ 
7js/Wh-4, 4'-v^h3riy-2, 2'-t't°y> ? /V-[(l, 2, 3, 4, 5, 6-73 6 )-v^ 
^-l—f/V]/^=«>A(II)^drf-7/V^-ny^^, tKyK-2, 2'-t"t o yv?/^-[(l 

, 2, 3, 4, 5, 6-v 6 )-^>-i-4^i/^^Miimmm^ tKyK-4, 4'-i?*h 

drv^-2, 2 , -tffc°yvVV-[(l > 2, 3, 4, 5, 6-tj 6 )-^>--l— f/K|/V7^A(II) 
TfT-2, 2 , -lffc°ysM— [(1, 2, 3, 4, 5, 6-77 6 )-v^>--l— M/V^r 
T^T-4, 4'-v ? ^h^i/-2, 2'-lffc 0 y^/W[(l, 2, 3, 4, 5, 6 
- 77 6 )—>^-W/V]/V^!>A(II)fii{E^^/Wh-2, 2 , -lffc°y^/W[(l, 2 
, 3, 4, 5, 6- 77 Vv^v-i— <;vyv^^Mii)mkm., *;wN, 4'-io^ 
drv^-2, 2'-tffc°yv ? /V-[(l, 2, 3, 4, 5, 6-77 Vio^-l— M/l^^-MlI) 
tKyK-2, 2'-t't°yv?/V-[(l, 2, 3, 4, 5, 6-77 6 )-v^-l— M/l^ 
tKyK-4, 4'-v^Hrv'-2, 2'-\*&Ji?A>—Z(l, 2, 3, 4, 5, 
e-T? 6 )-^^-!-^]/^^^^)!^^. TPT-2, 2*-ttyi?A+-Ul, 2 
, 3, 4, 5, 6-77 6 )-v^-l— r/^]/V^^(II)^i^, T^T-4, 4'->^h=¥ 
i/-2, 2'-\f\?yi?/V- [(1, 2, 3, 4, 5, 6-77 6 )-^V-l— r/V]/^=->A(II)!m 
gfe£ % JK/WH, 2'-ft°y> ? /V-[(l, 2, 3, 4, 5, 6-77 6 )-vo<V-W/Kl/V^ 
^A(n)»»!fi,!|v/WM, 4'-v ? ^h=3ri/-2, 2* -If (1, 2, 3, 4, 5 
, 6-77 6 )-i tKyK-2, 2'-tffc°y>vV-[(l, 
2, 3, 4, 5, 6-77 6 )-^^-W/V]/l^^^A(ll)^h^/^n7j\^^ x fcKyK 
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-4, 4'-^b^>-2, 2'-tffc°y^-[(l, 2, 3, 4, 5, 6- tj 6 ) -^^-1--T/V] 
^-r^A(H)^h^/W^-n^^^ % T^T-2, 2'-brtry^yl^[(l, 2, 3, 4, 5, 

h^r^-2, 2'-t't°y> ? /W-[(l, 2, 3, 4, 5, 6-ij *)-»>^W^]/l^-!>A(n 
)"rY^-7/^n^mm^^^h-2, 2'-tft 0 yv?/V—[(l, 2, 3, 4, 5, 6-77 6 )-V 
^^-l-^D/^^^AdD^h^^/V-^-n/^^^i^, 7i>/Wh-4, 4'-iO<Hr^-2 
, 2*-ttyi?/U-l(l, 2, 3, 4, 5, 6-77 6 )-^^-W/V]/^^A(ll)x^7 

T?T-2, 2'-tffc p y^/W[(l, 2, 3, 4, 5, 6-77 8 )^^lWvW<^-eV-W 
/W]/l/X-*A(n)«fcSfe!£, ^H, 2 , -K'fc: 0 y^/V-[(l, 2, 3, 4, 5, 6-77 6 )~ 

^^^/v-O-^V-i-^D/v^^AdDHg^lg, tKUK-2, 2 , -tft°y> ? /v-[ 
(1, 2, 3, 4, 5, 6-v e )^^^/^>^>--l-^>l^^MU)^^/V 
jrW^m. tKyK-4, 4 y -^b^>-2, 2'-tft°y^-[(l, 2, 3, 4, 5, 6-T7 6 ) 

[0018] _h|BW^^«^^», fllfctS, ;£Sfc:Organometalics 2002, 21, 2964K-29 
69M(##:Seiji Ogo, Tsutomu Abura, and Yoshihito Watanabe)£r# 

[0019] (^^JR^(Z)M^&) 

(1) hyr^T[(i, 2, 3, 4, 5, e-rj^-^^^/v^o-ifV-w/^/^^AC 

II)«^^pH3. 8<D*<D#£T^ 2, 2'-tft°y> ? >'^ffl^^^(Cj;oT, Ti^ 
T-2, 2'-lffc: 0 y^/W-[(l, 2, 3, 4, 5, 6- 77 6 )— ^^^/^-O-ifV-l— T/V] 
/1^=?A(II)^:&£#3-^T?#\4, 4'-v^h3r^-2, 2'-fc't°yv?^f^ffi 
^5^^«toT, T^T-4, 4'-i^HF~>-2, 2'-tft 0 y^/l^-[(l, 2, 3, 4, 5, 

6- 77 6 )^^^^-<>-ev-i—r/k]/i-^^A (id mm^m^t^^o 

(2) pH4. 0OtKO#^ET(-*3V^-C. _bfEOj;5^b-C#^fcr^T-2, 2'-fc't°y 
SVV—CU, 2, 3, 4, 5, 6-77 6 )— ^^>V^^-\-4;vyv^~VM\\)m 
mm^. m&-i-hVVJ»$:i¥m£l£Z>^bK£V)^ zjVw-vh-2, 2'-tffc o y>W-[(l, 2, 

3, 4, 5, Q-n B )^^^^>^-i-4/vvv^^MTommm.^m^b 
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4*-S^HrS/-2, 2'-lft 0 y^/W-[(l, 2, 3, 4, 5, 6-77 6 )^ 

^^i«9,^/^h-4, 4'-i^Mrv"-2, 2'-fc*fc°yvW-[ (l, 2, 3, 4, 5, 6-77°)- 

[0020] pH8. 0(DtK<O#^T^*3V^, _h|E<Di5^bT#^fcT^T-2, 2'-tf 

t°y^/V-[(l, 2, 3, 4, 5, 6-tj 6 )— ^^/V-<^ifV-l— T/k]/^-!>A(ll) 

tKyK-2, 2'-ift°y> ? /v-[(i, 2, 3, a, 5, 6-7j 6 )^3riw- 

/^^-^V-l-^k]/^— ? A (II) ^^7/V^-ny TVT 
-4, 4'-v ? ^^>-2, 2'-tffc°y^/W[(l, 2, 3, 4, 5, 6-77 6 )-^rlM^A^<V 
if W/Kl Air~?A (II) *^d»^hy ?A£tfMB£^:<D^ ^dr-y-^/V^" 
ny^^hy^A^ffl^^rS^^^io-C, fcKyK-4, 4 , -^Hrv'-2, 2'-tffc°y 
vVV—CU, 2, 3, 4, 5, 6-7j 6 )^=ar-y-^^/^>-^V-l--r/V]/V^[>A(II)^ 

^r-y-^/v^-ny^^^^^^^-e^^ 

(3) _hsE(2) \z.^mu-z.BM<omat. R^i^m^mm^m^mmir^th 
x%% 0 i-&t>*K mfe(Dv>H<D7ki£i)\ix.x, ^hic^m^m^mmmm^u 
m-&mm<Dft$ETiz.&^x, ±mRst^n<>xh^\ ±m^mmmtvx\^ a 

(4) ±15(2) ^isifeLfcsj&te. mm. -4o-2oox:<Di&mfo<DBt.foum.xnfrn 
%&,fri£v<n-2o—ioox;<Dffimft<DRfonmxft% *fc. _h§e(2)oK/&te 
. sj^^#(^s«o^s> sj^ms#) iaot^^^ % wcmmfrb3o 

[0021] *mm<Dmn<Dmttmxr.Mi\:mm$:Wyi,-t%z.biz£<>x, mmh^ittn 
^mmm^(D-mimm^m^xmm^tcn^(DT^vmbir^b^x^ 0 



WO 2005/028408 9 PCT/JP2004/013245 

±mmm<DT/uiJ y &&Mtitr 57;^ y tvxn , 771^ y ^mix y ± 
3g^«a^f kti^o -^^(DT/^y^^-e^, ^hy^^u^y^Aaw 

[0022] ^mm(DMjcR^m^^^±mmm^m^(D^.mm\-t. m^mm^^ 
t>K mis, Ri&mmxfrz>~wt4k%imiztt~rz>^tt-v, nm^murnvx, 
±m#m&m$gfc&^ 1-1/100, ooon&t^mxm^^tv, #mxra:i/5 
0-1/10, ooommtftzmx-m^btiz* 

[0023] ±SB-^(l)(D^f^JR^(DflM^*5VNT, ii^^fi^Oi&^fflVN 

#^-0JPS$toV^^ x 1— lOO^M^fflrt^i-^^^^^LV^ 

[0024] #^!fe<DJl2f&<D5l7n;fr&^33V^ -LiB^T^MIgft^ -^Hfc^t*^^ 

[0025] *mM(Di&n<DM7cj?m-£. — m^m<DRj^KMi^x^mmm<D^tE^ 

[0026] ifefc, ±&*^<Dm&tVX\^ m*.&* ^Mr^a^^ TY^MY^^^CO 
0, FC-43, FC-70, FC-72, FC-75^<D7^^^^?gtt^;^cii3^^^, 
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[0027] *^tf tm* izm nt, r.mfc&kmk7kb}*Tm<D&> (2) t^^ftw 

Z^ir(&m<D%.fc:pK =6. 35. ;&<HJtf>KJ&:pK =10. 33) 0 

1 2 
C0 2 + H 2 O^HCO s - + H t ^C0 3 2 -+ 2H t - (2) 

[0028] *£r^tf mm* t-*3V vCtt, rMfc^^fak^Kte^asjiiE**; ( 2 ) <D|fl#£ 
ftoTV^fctf), _h|S, ^ifeC0^(Dal^^-jSfefc:^oft5^^(DpH«, 1-10 

[0029] ^%m(Dwm<DM^m\i, ±mmm&m$gi£br.mimmb*b&m&isX, 
-mitfem&wjc-rzm^ Rmm<DpH&mk£ j &z>z.bb^xh£k^\ ^tn^v) 
, Rfox * K&tfz ~mimmb7kb(DBim<D3m*&m& j ±r.mimm<Dm& 

-m^mm(Dm^Rm(DSimm^m^mm'r^bmx^ < , 
[0030] ±^mm&m$gfc<Dm7zMmm\<mte, ±&—m& (d t^v vr. x 3 ^*^ jd§c 

, 2, 3, 4, 5, e-T) 6 )^^^/^^^-!-^]/^^^^)^^^, & 
^L<«^(D^pH^4^ _h, £9£?;i;lX «pH&4— 10(£>^fflft-effMB£i2r5^ 

[0031] *^J6©^ll8©-^k:^*©JS7c*«fett. MS, -hSe#*&&JS#t{te, -Site 
*££^i?TSJ&£ii:5£t<£>KJ&?&S£r-90— 200X:<DffimftbVXftib 
tiZtK 0£lXtt, ^O-lOO'C^ISrt^LTlliS-r^o ~IMb£Sf&S©aS5cKJ£ 
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nx^m-tz> 0 

[0032] ~mitmM(o^7tK^mr\jm\^nhfvt^ Bftm&mmRxfmmmx. 
mzzox. g mwfab&3z-rzz.b&x%z> 0 tat, fi^im^y*y;v, jg 

[0033] £JLb0J:5fc:* *^Jfe©^1»©— H^*©aS5c^«fett, JbfB— ASsSCD 

[0034] &lt. mMMK£*)*&w&£b{mmimm~rz>-dK *»wri, ^^rs^&jx 

[0035] 1 : 2 ' ( 1 , 2, 3, 4, 5, 6- 77 6 ) -^HM^/W< 

^-£V-1— iW] /Vt^A (II) a^OlHSSl] 

bVTPTMl, 2, 3, 4, 5, 6- 77 f/Kl 71^=^(11 

)flKBfelS496mg(l. 2mmol)(D7K^100mL{^ 2, 2'-tffc°!JvVl87mg(l. 2 

3§8tU TPT-2, 2'-t't°yv ; /V-[(l, 2, 3, 4, 5, 6- 77 6 ) -^fyfA^ft/ 
- W/U]/Hr-? A (II) ^@£i££r^t£^£:LT#fc (JR^90%) 0 nbtl1zM& 

T?T-2, 2 , -trtrys?^[(i, 2, 3, 4, 5, 6-77 6 )— -^iM^/w^-e 
>--i— t/v]/v^^^a (11) a^-efes^ir^'H-NMR^ai^icitJfii^ufco m 

'H-NMR(D O at pD3. 8, rt^^2p3-(trimethylsilyl) propionic acid-2, 
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2, 3, 3-d sodium salt) 5 :2. 13(s, 18H) X 7. 88 (t, 2Hh 8. 20 (t, 2Hh 8 

4 

. 40(d, 2HK 9. 16 (d, 2H) C 
[0036] [mMM2-l:\iVVh*-2, 2'-tffc°yvyW-[(l, 2, 3, 4, 5, 6-77 V^MWvV 
^y-W;v];VT^!)A (11) hV7/i-^^>^^mV i^M&mM) 

±mmmmi<Dmm^m^x'onhfit^ t?t-2, ^-^v^-ia, 2, 3, 4 

, 5, 6-Ji 6 )^^^/l^>^^-l-^W]/V^=!5rA(n)fl(fflftifi48. Omg(90. 
OmmoDtDTK^^dOmL)^, ^Mt£T@fr<D;fc^b^?Sf^hy!7iv4. 0mg(10 

^/P7}N^^hy^A33mg(0. 192mmol)£;!jPx.5£, IlfetettJRiWffiUfco - 

(otm&wsivx. fcxm&um, wsmmt^t"t*. ±ie-^(dt^$^ 

5#»^JR«ft:-T?«)5, «Efe<DfcKyK-2, 2'-tffc°yv?/V-[(l, 2, 3, 4, 5, 6-t) 6 ) 
-^IM^/v^Vif ^- W/v]/i^~«7-k (n) V)?;v*xiW^7.>vi&^m:% 
fc(iiX#70%) o #^fct<D^tKyK-2, 2 , -ft°y^-[(l, 2, 3, 4, 5, 6- 77 6 
)-^i^^,i^;xif ;/-i-^]yi^r^^ (jj) yy^^xitpi/^vi^^feMX 

'H-NMR(D O n rt^^Sp3-(trimethylsUyl) propionic acid-2, 2, 3, 3-d 

2 4 

sodium salt) 6 :2. 14 (s, 18H), 7. 48 (t, 2H), 7. 93 (t, 2H), 8. 19(d, 2H) 
, 8. 57 (d, 2H) x -7. 45(s) Q 
[0037] C^»j2-2:fcKyK-2, 2'-tf fc°y^/V-[ (l, 2, 3, 4, 5, 6- 77 6 ) — ^rlWVV 

-<>-if v-i--r/v]/^=r>A (id ^■^■y/v^ru]) >m&(Dmw 
±mmmmi<Dmm^m^mbfvtcT^T-2, r-^v^-ia, 2, 3, 4, 

5, 6-77 6 )-^=3r-y-^/V-<V^-l--r/V]/Vx^'7A(II)^t^53. 3mg(0. lm 
mol) tWm-rhV ^680mg ( lOmmol) ^M. KXfr 1 5mL K^Ml^tzMm^ 

, o. lMTkmfc-rhvv^&ffitovx. P H8. oktt&o\zmmj^ ^mm&tto 

X:t\^X30^mmW\^tc^^U<D^^/U^V>m-rbV^J^16. 8mg(0. lm 

^m-nm^x, ±m-f&^a)x^£fiz>mm&mfgfcx&z>, tKyK-2, 
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2'-tffc 0 yvVW-[(l, 2, 3, 4, 5, 6-tj 6 )— /V^ls^ls-l-J/VyVT^V 
[(1, 2, 3, 4, 5, 6-tj 6 )— *W?A~0^il'-l-^ i>V\n^r~VM\ 

'H-NMRCD O, ft|ft^*p3-(trimethylsilyl) propionic acid-2, 2, 3, 3-d 

2 4 

sodium salt) 5 :2. 14 (s, 18H). 7. 48 (t, 2Hh 7. 93 (t, 2Hh 8. 19 (d, 2H) 
,8. 57 (d, 2HK-7. 45(s) e 
[0038] C^»j2-3:tKyK-2, 2'-fc*fc°y^-[(l, 2, 3, 4, 5, 6-7) 6 )--^MM^vV 

^>-^v-i-^]/^=!> a (id msm^mm} 
±mmmmi<Dmmjfmz£V)nbtitcT?T-2, 2'-tftw/i— ca, 2, 3, 4, 

5, 6-77 6 )-^^^/V^^V-l-^/H/k^!>A(II)^E^JS5. 32mg(9. 97 
mmol)^ 4i^MJ!>A6. 64mg(97. 6mmol) b&T/V=fl/%:mUTX\ ^M<D 

TKdmL) \z&MLX7kmm&mm^ito z.<d£? ^xmrnzntcTkmrn^ ta^t 
>-&mcft&b, mm7km0i<£>mM&7ox;bi,xiofrmm.&*rzk. .hie-^a 
)x^£tLZ>mm&m$gfcxfrz>, tKyK-2, 2'-wrj/u-ia, 2, 3, a, 5, 6- 

77 6 ) —^rlM^vv-O-i? WA-]/i^~?A (II) «l^©efejg*3&s#?>;h,fc 
o _hlEMfe^/&^ tKyK-2, 2'-W^[(l, 2, 3, 4, 5, 6-tj 6 )-— 
^/l^^ifV-l-^/V]/!^—!^ (II) ?»:&-T?fc;5^£te N 'H-NMR^Sij^^J;^ 

1 H-NMR(D CX rt!3S^2p3-(trimethylsilyl) propionic acid-2, 2, 3, 3-d 

2 4 

sodium salt) 8 :2. 14 (s, 18Hh 7. 48 (t, 2H). 7. 93 (t, 2Hh 8. 19 (d, 2 
H) , 8. 57 (d, 2H) , -7. 45 (s) 

C^»J3:^/Wh-2, 2 , -t't°yv?/V-[(l, 2, 3, 4, 5, 6-ji")-^MWvW< 
^i?V-l--f7v]/l^r=?A (II) MMfettOMD 

mmmi<nmWfm^&K)mhtvrz.T?T-2, r-^n-v^-id, 2, 3, 4, 5, 6 

- 77 6 )^^i^^/^^^-l--f/V']/Vy L =^A(II)fii?E^^53. 3mg(0. lmmol 
)£, »IH-hy^A2. 72g(40mmol)££, ^i&^&^T, ^OmLfCigjWUfc*^ 
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«&40TCteLT30#raSH$Lfc||, ^^^^^^nn^/VA10mL^Px.T5tHl 

\mm\stcm^ n&&u ±m~^(i)x^nz>#m&m$gfoxfoz>, 

h-2, 2 , -trtry^v-[(i, 2, 3, 4, 5, e-rj^-^^^/p-o-^v-i-^r/v]^ 

^^A(Il)!!i^§r#^(lDl^50%) o #b*bfct><D;^ 7JvWb-2, 2'-lfb?ys? 

2, 3, 4, 5, 6-77 6 )^=3rih^/^^V-l--f/l-]/^^A(n)^ 

'H-NMRCCDCIS, f*3M£2p tetrametylsilane) 6 :2. 10(s, 18H), 7. 67 (t, 
2Hh 7. 79 (s, 1H), 8. 16 (t, 2Hh 9. 14 (d, 2H) 

KDmrnxm^vmbnti, ±m-^a)xm^h^>^m^m^tvx(D\ivv 

K-2, 2'-tffc 0 y>Vv-[(l, 2, 3, 4, 5, e-^—^rlM^/^^V-l-- 
T^Mll)YV-7^ri^^;V^mMlO. 0mg(17. 6mmol) Sr^PX., ~mit 

^#is^t, m&xzm%mfc\^t^ zmz.ko^ ^;wh, ^-^v^-ia 

, 2, 3, 4, 5, 6-r ? 6 )-^=3r^^/V-<i/ifV-l--f/W]/^^^A(II)hy^V^-n^ 
^>-*/W*>mfc^ T^T-2, 2 , -^t°yv?/V-[(l, 2, 3, 4, 5, 6-tj 6 )— 

2 , -lft°y> ? /W[(l, 2, 3, 4, 5, e-T? 6 )^^^^^^^-!- 
^7V]/P7™ (II) hi) 7;V*xi*$^^>ViSy^mn 1H-NMR (CDC13, f*3 g|S^ 
iptetrametylsilane) 6 :2. 10 (s, 18H), 7. 67 (t, 2Hh 7. 79 (s, 1H). 8. 16 ( 
t, 2Hh 9. 14 (d, 2H) 

T^T-2, 2 , -tft°y> ? /W-[(l, 2, 3, 4, 5, 6-77 6 )— WWi^W 
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/\s]/V^—VMlI)hV7/l'*V*?>X/\'ftl'mi&<DlH-NMR(D O at pD3. 8, 

2 

f*3gBH3p 3— (trimethylsilyl) propionic acid— 2, 2, 3, 3— d sodium salt) 

4 

6 :2. 13(s, 18Hh 7. 88(t, 2H), 8. 20(t, 2H). 8. 40(d, 2Hh 9. 16(d, 2 
H) 0 

[0039] ^mmm<DXo\c tKyK-2, 2 , -tft°y> ? /w[(i, 2, 3, 4, 5, 6-77 6 )-^^ 

[0040] mmM5:\lVVV-4, 4'-^h^y~2, 2'-t^°y> ? /l^-[(l, 2, 3, 4, 5, 6-77 6 ) 

-^dr^^-o-ev-i-^vj^^^A (id m.mj&<Dmm&£Tf~mfcmm<D 
/v-[(i, 2, 3, 4, 5, 6-v e )^*v^^^^-i-^v^-vMii)fim 

i£20. OmmolSr, 25ml<Offi^;^^^-e20ml07K^)WLfc(pH5. 0) o RjfcWi<D 

um^4ox:iz.±^^:^mm^rm^m(2. 5MPa)t*m(5. 5MPa)^v> 

5) 0 St^OlR*}* 1 H-NMR(D O, P fc 3g|5^^3-(trimethylsilyl) propionic aci 

2 

d-2, 2, 3, 3-d sodium salt)tf>a!|^,£oT#i:y£Lfc„ 

4 

[0041] 40<C, 70^raMJS^^*5V^T. T^T-4, 4' -i?*h*i/-2, 2'-tffc°y> ? /V-[(l 
, 2, 3, 4, 5, 6-77 6 )-^^^/^>-if^-l-^/V]/V^^A(II)TO^(Cj;o 
TM^$tvfc^K^T*(D5l7C^<D^— ^(TONs)fi, 55[§I-efc9. 
T-2, 2'-tffc°yv^-[(l, 2, 3, 4, 5, 6- 77 6 ) -^1M^V^^-£V-1-H7l'] 
7^^t>A (II) J:o-CM^tvfc#^(D^-^~^^~#[{i35lHlT*feofc 

o 

[0042] i-ftfc^ T^T-4, 4'-^h=arv/-2, 2'-tft°y^/W[(l, 2, 3, 4, 5, 6-tj 6 ) 

-^=3r^^-o-^v-i-^]/^^^A (id mmM*m^z>z.bx\ 

[0043] Uc^ot, T?T-4, 4'-^^v^-2, 2'-tffc°yv ? /W-[(l, 2, 3, 4, 5, 6-tj 6 
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ti, TfT-2, 2 , -tft p y^/W[(l, 2, 3, 4, 5, 6- 77 6 ) ^^1M^/W< Vi?V-l 

[0044] mmRjfcv&m^ sjsisra, zcfonm. ^m<Dm^^~mitm.m<D^ti 

[0045] Ella}*, K^?fi^40 < C % tK^OJ£^/5. 5MPa, Hm^^m^S-M. 5MPa(D 

^#r-Cs tKyK-4, 4'-^h^>-2, r-ww/is-Ki, 2, 3, 4, 5, 6-77 6 )- 

[0046] mihte, Rj&mm2mmmz.&tfz>?~ y*—s<—mt£cmmm<Dmm&mL 
tcwxhZo ?~->*—/<~-m*Rmm.m(D±g-kbh {cm^x4ox:xM^m 

[0047] mTzRffc&m&jt^ irt^ib, mibK^\jtMux(D^—^*-^—Wi(Dm^ 

mte-TZBtfote. pH2. 4(D^TX\ 7krplZ.£>\,^XKW-4, 4'-v^Hr 

V-2, 2'-tffc°y^W-[(l, 2, 3, 4, 5, 6-7? 6 )-^=¥^^V-<^if>'-l--l'/V] 
/^^^A(II)^^^10^*<D!lt^^$-fr^-t^J;oT=fTo7 b Co 

[0048] ^^Mi^ra^, 9o%^±(^^^^^l, 7kmte£.xfr.mit$km&$if$,i,fr 

Zktf^H-NMR&£TftfX?ri^hy77j—lz£<>xmMisnt^ 
[0049] SJ^?a^40 < CT*12^F^S^$^c^-e(D^-^-x^^}i, fcm<D 

-2, 2 , -t*t o yv ; /V-[(l, 2, 3, 4, 5, 6-77 6 )— ^iM^/WO-if^-l— |7V]/V 
X^^A(II)^^Tite^L. 40t:T*12^^^b/c#^^ x -^^^OJE^J 
#1. 5Mpa*5<fct*2. 5MPatf>TT\ TR^Off^K^^-f-^^^^byh^^^fe-S 

o 
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[0050] Z.(D£y\^ *^afe«K^3V McM^tlfnHm^T-V. *m®i<DT ?T~4, 
4'-v^R^-2, 2 , -t't°y^7V-[(l, 2, 3, 4, 5, 6-tj 6 )-^^^/V^<V^V 

o 

[0052] «J:©fc:fc^ #38"3>3©-IMI^^ 

o 

[0053] *mw<vmjvjfmte. ±.&im&mm*k. nmtmmt. ^t^m^t^ 
¥^_tas -mtmrnty^t^R^xmrny^m^^ (hco3~) ^sas, pH 6 

[0054] #»w©a5E*fett. #n&JMtfte* nBMk«*i, Tk^^^br-^ 
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[0055] Lfc^o-r, *&m<D-mk&m<oM5riJTm\z&ti\is #&ti^tefm&m&& 
<D#mmm*x*tefd:<, mm**^*******-?. nm^mm^mmm^-r^t 
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